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A Study on the Effect of Optical Characteristics in 2 inch
LCD-BLU by Aspect Ratio of Optical Pattern:
I1. Mold and Optical Characteristics

J. 8. Kim, Y. B. Ko, J. W. Yu, 1. K. Min, C. J. Hwang, and K. H. Yoon

Abstract
LCD-BLU (Back Light Unit) is one of kernel parts of LCD unit. The fabrication method of a 3-D micro mold patterned
with micro-lenses for the LGP (Light Guiding Plate), one of the most important parts of LCD-BLU, was presented.
Instead of dot pattern made by etching, 3-D optical pattern design with 50 pm micro-lens was applied in the present study.
The micro-lens pattern fabricated by modified LiGA with thermal reflow process was applied to the optical design of LGP.
The positive micro-lens patterned injection mold with different aspect ratios (i.e. 0.3 and 0.4) was fabricated with
modified LiGA with thermal reflow process. The brightness of LCD-BLU increased as aspect ratio of micro-lens

increased.
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Fig. 1 Schematic diagram of LCD-BLU.
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Fig. 2 Schematic diagram of LiGA-reflow process.
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Fig. 3 The image of positive micro-lens PR pattern
((a) SEM, (b) microscope, {c), (d) 3D-profiler)
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Fig, 4 Image of Positive re-flowed PR ((a) SEM, (b)
microscope (c), (d) 3D-profiler).
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Fig. 5 Micro-lens patterned micro-mold (negative
pattern mold: (a) mold, (b) SEM image, (¢)

S00x optical image.
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Fig. 7 Luminance measurement:

(a) schematic
diagram and (b} apparatus setup.

4. AIE MY Zol MAUEM
LIGA-reflow process &} =AY AFTFHE &9
WHEojR Fo] 20 um 9 15 um &) €Y wlo]la
A= Fooig 8 S o83 AZFS AFE
Astd  AlgE AMEAETIE= FANUC A9
ROBOSHOT i 50 E& AH&3l3lod, nHAEA Y
< _?_]6‘]- AEzxHogE 2 Q] %] 2cav1ty =333
o] HA FAHANE 04 22, AMEEEE F
"‘a 7HH]E](cav1ty) 2ol A 100 mm/s og g A4 5}

d &F

ok EF miAsE eGPl A AA B

g vE AoE AT AE2E(=FT)E 315,
FTYH2EE 110°C B 4433 ol¢t B2 =1
o7 AMEAYE AASHA, Fig. 6 ol =AIE 2-
cavity 73 o2 E=FUE ASAH AN
AEAEE =3eS ¥33 LCD-BLU ¢ 3
%3 Fig. 7(a)9} #°] spatial luminance (3] E)% =
Ao, ZAVIZE Fig 7(byoll =A% A 2
o] BM7 & AM&3git 3 FA4 2| HE dutH
o7 gol ALE3E 9 H HE FEE ARG

vzt 5449 A= Fig. 8 % gk

BM7 & °]§3% 3= FH A, ¥y wloja
iﬂZA F¥ol7} 15 um ¢ A5 9 H BAEIET}
2859 nit, 20 um 1 AF 3104 nit & AATH

AR G-l vlE] YFFANA WFREZo] F
7 52 AL AEAE Al 339 Al E(gate)



Pt

ol Ié- =]
=t -
Fig. 8 Measurement locations of spatial lnminance.

Table 1 Result of luminance measurement (9 points).

Height : 15 um Height : 20 um

(nit) (nit)

1 2510 2763
2 2463 2866
3 2513 2785
4 3005 3081
5 2898 2979
6 3009 2926
7 3124 3488
8 3089 3550
9 3124 3499
Average 2859 3104
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